Chitosan derivatives as effective nanocarriers for ocular release of timolol drug.
The aim of the present study was to evaluate the effectiveness of neat chitosan (CS) and its derivatives with succinic anhydride (CSUC) and 2-carboxybenzaldehyde (CBCS) as appropriate nanocarriers for ocular release of timolol maleate (Tim). Drug nanoencapsulation was performed via ionic crosslinking gelation of the used carriers and sodium tripolyphosphate (TPP). Nanoparticles with size ranged from about 190 to 525 nm were prepared and it was found that the formed size was directly depended on the used carrier and their ratios with TPP. For CS derivatives it was found that as the amount of TPP increased, the particle size increased too, while both derivatives proceeded to nanoparticles with smaller size than that of neat CS. The interactions between carriers and TPP were studied theoretically using all-electron calculations within the framework of density functional theory (DFT). In most of nanoparticles formulations, Tim was entrapped in amorphous form, while the drug entrapment efficiency was higher in CBCS derivative.It was indicated that Tim release rate depended mainly on the used carrier, particle size of prepared nanocarriers and drug loading. From the theoretical release data analysis, it was found that the Tim release was a stagewise procedure with drug diffusion being the dominant release mechanism for each stage.